Formation of inositol polyphosphates in cultured adrenal chromaffin cells.
Formation of inositol polyphosphates has been characterized in cultured bovine adrenal chromaffin cells in terms of calcium dependency and isomers of inositol polyphosphates. There are two distinct pathways of generation of InsP3. Stimulants such as high K+ induce InsP3 accumulation by a calcium uptake-dependent mechanism. Stimulants such as Ang II induce InsP3 accumulation by a calcium uptake-independent mechanism. Both mechanisms are involved in nicotinic stimulation. These results suggest that calcium entry as well as receptor-mediated mechanisms play a significant role in phosphoinositides hydrolysis through phospholipase C in adrenal chromaffin cells. Nicotinic receptor stimulation induces a rapid and transient increase in Ins(1,4,5)P3 accumulation followed by a slower accumulation of Ins(1,3,4)P3. Moreover, nicotine induces a large and rapid increase in Ins(1,3,4,5,6)P5 accumulation with an extent and time course similar to Ins(1,4,5)P3, which peaks at 15 sec after stimulation. Nicotine also induced Ins(1,3,4,5)P4 and InsP6 accumulation with a slower time course and a lesser magnitude than Ins(1,3,4,5,6)P5. These results indicate that adrenal chromaffin cells possess fine regulation of inositol polyphosphates metabolism and that inositol polyphosphates are involved with the control of cellular function in these cells.